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FKURQLF YDULDWLRQ LQ FRQVWUXFWLRQ JUDPPDU ZH SURYLGH DQ RYHUYLHZ RI WKH
WRSLFVDGGUHVVHGE\WKHVHYHQDUWLFOHVLQWKLVVSHFLDOLVVXH
.H\ZRUGV &RQVWUXFWLRQ*UDPPDU FRQVWUXFWLRQDOL]DWLRQ JUDPPDWLFDOL]D
WLRQ LQKHUHQW YDULDELOLW\ TXDQWLWDWLYH YDULDWLRQ XVDJHEDVHG
DSSURDFKHV
 ,QWURGXFWLRQ
)RU PRUH WKDQ WZHQW\ \HDUV QRZ WKHUH KDV EHHQ LQFUHDVLQJ LQWHUHVW LQ
FRQVWUXFWLRQEDVHG DSSURDFKHV WR JUDPPDU IRU H[DPSOH /DNRII 
 :HDUHJUDWHIXOWRDQDQRQ\PRXVUHYLHZHUWRWKHFRQWULEXWRUVWRWKLVVSHFLDOLVVXHIRUFRP
PHQWVRQSUHYLRXVYHUVLRQVRIWKLVDUWLFOHDQGWRWKHDXGLHQFHDWWKH)LUVW7ULHQQLDO0HHWLQJ































RWKHU FRQVWUXFWLRQV VHH*ROGEHUJ  ௘±  ± ,QKHULWDQFH
QHWZRUNVWKXVDOORZFRQVWUXFWVWREHIUHHO\IRUPHG௘²௘VSHFL¿FDOO\


















WR KDQGOH LQKHUHQW YDULDELOLW\ HTXLSSHG DV WKH\ DUH WR GHDO ZLWK DOO WKUHH
SURSHUWLHV
)RFXVVLQJRQGLYHUVHV\QWDFWLFSKHQRPHQDVXFKDVGH¿QLWHDUWLFOHUHGXFWLRQ












DVVXPSWLRQVXQGHUO\LQJDVSHFWVRI WKH IROORZLQJSDSHUV WKHUHE\DGGUHVVLQJ
JHQHUDOLVVXHVLQFRQVWUXFWLRQDODSSURDFKHVWRYDULDWLRQDQGFKDQJH7KHVWUXF













































IRU VWXGLHV RI ODQJXDJH YDULDWLRQ DQG FKDQJH RQ WKH RQH KDQG &RJQLWLYH
*UDPPDU /DQJDFNHU   5DGLFDO &RQVWUXFWLRQ *UDPPDU &URIW












PRUH SODXVLEOH WKDQ FRPSOHWH LQKHULWDQFH PRGHOV $V UHFHQW UHVHDUFK KDV
VKRZQDOOOHYHOVRIOLQJXLVWLFIRUP௘²௘SKRQRORJ\%\EHH3LHUUH
KXPEHUWPRUSKRORJ\%\EHH+D\DQG%DD\HQDQG









E\ 9LQJ¶ FDQ OHDG WR WKH HQWUHQFKPHQW RI DEVWUDFW JUDPPDWLFDO SDWWHUQV







OH[LFDOL]DWLRQVZKLFK LQFUHDVHV LWV W\SHIUHTXHQF\DQGXOWLPDWHO\ OHDGV WR LW
EHLQJ PRUH FRJQLWLYHO\ HQWUHQFKHG WKDQ LWV DOWHUQDWLYH +DZNLQV  





 D >:KLFKVWXGHQW@LGLG\RXDVN L0DU\DERXW L"
























DXWRPDWLFDOO\ H[SHFWHG E\ WKH SURFHVVRU DIWHU HQFRXQWHULQJ UHO\ +DZNLQV
IQ$VZHZLOODUJXHWKHVHRUWKRJRQDOFRJQLWLYHFRQVWUDLQWVRQ
SUHSRVLWLRQSODFHPHQWKHOSWRH[SODLQWKHFRPSOH[VWUXFWXUDOYDULDWLRQEHWZHHQ











































JXLVWLFV XVDJHEDVHG FRQVWUXFWLRQ JUDPPDUV HPSKDVLVH DQG LQYHVWLJDWH WKH
UHODWLRQVKLSEHWZHHQDFWXDO OLQJXLVWLFSHUIRUPDQFHDQG WKH OLQJXLVWLFV\VWHP








































WKDQ WKH RWKHU WKHQ WKH VLPSOHU VWUXFWXUHZLOO EH SUHIHUUHG LQ SHUIRUPDQFH
&RQVHTXHQWO\LWZLOOEHXVHGPRUHRIWHQZLWKDJUHDWHUUDQJHRIOH[LFDOLVDWLRQV
ZKLFKLQFUHDVHVLWVW\SHIUHTXHQF\DQGXOWLPDWHO\OHDGVWRLWEHLQJPRUHFRJQL




























WKDQ/VSHDNHUV LVDFWXDOO\VRPHWKLQJ WKDW LVSUHGLFWHGE\XVDJHEDVHGDS
SURDFKHVVLQFH/VSHDNHUVQRUPDOO\UHFHLYHOHVVLQSXWRIWKHWDUJHWODQJXDJH
WKDQDQDWLYHVSHDNHUWKH\ZLOODOVRGHYHORSIHZHUDQGOHVVGHHSO\HQWUHQFKHG
VXEVWDQWLYH DQG VFKHPDWLF FRQVWUXFWLRQV :LWK UHVSHFW WR WKH UHSHUWRLUH RI
SDUWO\ VXEVWDQWLYH FRQVWUXFWLRQV +RIIPDQQ GUDZLQJ RQ 6WHIDQRZLWVFK DQG
*ULHV¶FRYDU\LQJFROOH[HPHDQDO\VLV±IRXQGWKDW%ULWLVK(QJOLVK
































D VSHDNHU¶VPHQWDO OLQJXLVWLF NQRZOHGJH LV QRW VLPSO\ D OLVW RI LQGHSHQGHQW
FRQVWUXFWLRQV,QVWHDGDOOFRQVWUXFWLRQVDUHSDUWRIDFRQVWUXFWLRQDOQHWZRUNLQ
ZKLFKWKH\PXWXDOO\LQÀXHQFHHDFKRWKHUWKHFORVHUWKHIRUPDODQGVHPDQWLF
VLPLODULWLHV EHWZHHQ FRQVWUXFWLRQV WKHPRUH FORVHO\ WKHVH FRQVWUXFWLRQV DUH
JRLQJWREHUHODWHGLQWKHPHQWDOQHWZRUN&URIW±*ROGEHUJ




































UHVWULFWLRQV FDQEH H[SODLQHGE\ WKHLU VKDUHGGLVFRXUVH IXQFWLRQ2Q WRSRI
9DULDWLRQFKDQJHDQGFRQVWUXFWLRQVLQ(QJOLVK 
WKLVKRZHYHU WKH ORFDWLYH LQYHUVLRQFRQVWUXFWLRQH[WHQGV WKHGLVFRXUVHSXU
SRVHRIWKHGHLFWLFLQYHUVLRQFRQVWUXFWLRQWRQHZFLUFXPVWDQFHVLQZKLFKWKH
VSHDNHUWDONVDERXWREMHFWVDQGHYHQWVQRWSUHVHQWLQWKHUHJLRQYLVXDOO\RE
VHUYDEOH E\ WKH KHDUHU WKDW LV GLVSODFHG HYHQWV DQG REMHFWV:HEHOKXWK¶V
























OHP UHTXLUHV D FORVHU ORRN DW KRZSUHHPSWLRQ DFWXDOO\ZRUNV+H WKHUHIRUH






















SUHFLVHXQGHUVWDQGLQJRI DSSURSULDWH FRQWH[W LV FHQWUDO IRU WKHPRGHOOLQJRI
VWDWLVWLFDOSUHHPSWLRQ³RQO\WKHFRQWH[WVLQZKLFKWKHVHPDQWLFDQGLQIRUPD
WLRQVWUXFWXUHSURSHUWLHVVDWLVI\WKHSRWHQWLDOO\SUHHPSWHGFRQVWUXFWLRQDUHUHO
HYDQW´ FI *ROGEHUJ WKLV YROXPH %RWK FRUSXV DQG H[SHULPHQWDO HYLGHQFH





GLWUDQVLWLYH DQG GDWLYH FRQVWUXFWLRQV ZKLFK DUH DGGUHVVHG LQ GHWDLO LQ ERWK
6WHIDQRZLWVFK¶VSDSHUDQG*ROGEHUJ¶VUHVSRQVH
 &RQVWUXFWLRQ*UDPPDUDQGGLDFKURQ\









FRQVWUXFWLRQDOL]DWLRQ 5RVWLOD  3DWWHUQV RI FRQVWUXFWLRQDOL]DWLRQ KDYH
EHHQH[SORUHGSDUWLFXODUO\LQUHODWLRQWRLQVWDQFHVRIJUDPPDWLFDOL]DWLRQLQWKH










JUDPPDWLFDOL]DWLRQ/HKPDQQGRHVQRWDSSHDU WREH UHIHUULQJ WRD V\PEROLF
IRUPIXQFWLRQ SDLULQJ ZKHQ KH XVHV WKH WHUP µFRQVWUXFWLRQ¶ %\ FRQWUDVW
%\EHHHWDOVHHPWREHGHVFULELQJVRPHWKLQJFORVHWRFRQVWUXFWLRQ
DOL]DWLRQZKHQ WKH\ZULWH ³,W LV WKH HQWLUH FRQVWUXFWLRQ DQGQRW VLPSO\ WKH
OH[LFDOPHDQLQJRIWKHVWHPZKLFKLVWKHSUHFXUVRUDQGKHQFHWKHVRXUFHRI
JUDPPDWLFDOPHDQLQJ´$VZLOOEHVKRZQLQVHFWLRQZHFDQH[WHQGWKLV
GLVFXVVLRQ WR RWKHU NLQGV RI FRQVWUXFWLRQDO FKDQJH ,I FRQVWUXFWLRQV DUH G\
QDPLFLQYROYLQJFKDQJHVLQERWKIRUPDQGPHDQLQJ%\EHHHWDOLW
LVQRW WKHFDVH WKDW WKHRXWSXW FRQVWUXFWLRQZLOOQHFHVVDULO\EH µPRUHJUDP
PDWLFDO¶ WKDQ WKH LQSXW WKHNH\ IDFWRU LV WKH HYROXWLRQRIGLIIHUHQWNLQGVRI
PHDQLQJ௘²௘IRU LQVWDQFH DQ LQFUHDVH LQ SURFHGXUDO/LQGH[LFDOPHDQLQJ LQ WKH
















WLRQDO OHYHOV RI GLIIHUHQW GHJUHHV RI VFKHPDWLFLW\PDFURPHVR DQGPLFUR
FRQVWUXFWLRQVDVZHOODVFRQVWUXFWVWKRVHLQGLYLGXDODWWHVWHGLQVWDQFHVRIXVH
WKDW IRUP WKH ORFL RI DOO JUDPPDWLFDO LQQRYDWLRQV VHH HVSHFLDOO\ ZRUN E\
7UDXJRWWDERQ(QJOLVKDQG)ULHGRQ&]HFK0LFUR
FRQVWUXFWLRQV UHSUHVHQW D W\SH ZKHUHDV FRQVWUXFWV DUH WRNHQV PHVR



































 E SDVVSRUWV ZHUH GRQH KHOOD TXLFNO\ WRR >KWWS//ZZZ\HOSFRP/ EL]/










 H L QHHG WR KHOOD WU\ GLV XSFRPLQJ \HDU >KWWS//ZZZMXDUROFRP/ 










WHUVHFWLRQ RI FKDQJHV LQ GLIIHUHQW DVSHFWV RI IRUP DQG GLIIHUHQW DVSHFWV RI
PHDQLQJZKLFKFKDUDFWHULVHWKHSURFHVVNQRZQDVJUDPPDWLFDOL]DWLRQ
$Q LPSRUWDQW LVVXHKHUHFRQFHUQV WKHHIIHFWRIJUDPPDWLFDOL]DWLRQRQ WKH
VWUXFWXUHRIWKHQHWZRUNDVDZKROH8QGRXEWHGO\LWLVWKHFDVHWKDWFRQWH[WLV
UHOHYDQW LQ JUDPPDWLFDOL]DWLRQ VHH IRU H[DPSOH'LHZDOG%HUJV DQG
'LHZDOG)ULHGDQG7UDXJRWWIRUGLVFXVVLRQVRIWKHFRQWH[WDQG
FRQVWUXFWLRQDOFKDQJHEXWZHPXVWJRIXUWKHUWKDQ/HKPDQQ¶V
REVHUYDWLRQ TXRWHG SUHYLRXVO\ UHJDUGLQJ WKH UHODWLRQVKLS EHWZHHQ D JUDP































































VWUXFWLRQDO JURZWK IRU H[DPSOH WKH GHYHORSPHQW RI WKHZD\FRQVWUXFWLRQ
,VUDHODSSHDUQRW WRKDYHWKHKDOOPDUNVRI WUDGLWLRQDOJUDPPDWLFDOL]D
WLRQ )XUWKHUPRUH WKH GHYHORSPHQW RI OH[LFDO FRQVWUXFWLRQV IRU H[DPSOH
0RGHUQ(QJOLVKDXJHUµWRROZLWKKHOLFDOVKDIWW\SLFDOO\XVHGWRERUHKROHV¶2OG
9DULDWLRQFKDQJHDQGFRQVWUXFWLRQVLQ(QJOLVK 





























HYROXWLRQ7KLVSDSHU LV FRQFHUQHGZLWKZD\V LQZKLFKFKDQJH LQ FRQVWUXF
WLRQDOVHPDQWLFVSDUDOOHOVFKDQJHLQOH[LFDOVHPDQWLFV8VLQJDFRUSXVRI/DWH
0RGHUQ(QJOLVKWH[WV'H6PHW&ROOHPDQDQG'H&OHUFNVKRZWKDWWKH
VXEW\SHV RI GRXEOH REMHFW FRQVWUXFWLRQV DWWHVWHG LQ SUHVHQWGD\(QJOLVK RQ
























WRJHWKHU LV SHUKDSV XQVXUSULVLQJ JLYHQ WKH XVDJHEDVHG QDWXUH RI ERWK
IUDPHZRUNV 7KH DUWLFOH E\ +ROOPDQQ DQG 6LHZLHUVND WKLV YROXPH RQ
GH¿QLWHDUWLFOHUHGXFWLRQLQ/DQFDVKLUH(QJOLVKVKRZVKRZVRFLDOFRQFHS
WLRQVRISODFHDQGVSDFH௘²௘NH\LVVXHVLQERWKWUDGLWLRQDOGLDOHFWRORJ\DQG


























$FWXDOL]DWLRQ OLQJXLVWLFFKDQJH LQSURJUHVV &XUUHQW ,VVXHV LQ/LQJXLVWLF7KHRU\±
$PVWHUGDP	3KLODGHOSKLD-RKQ%HQMDPLQV




















































,QWHUQDWLRQDO&RQIHUHQFH RQ&RQVWUXFWLRQ*UDPPDU8QLYHUVLW\ RI+HOVLQNL ௘± 6HSWHPEHU

'LHZDOG*DEULHOH$PRGHO IRU UHOHYDQW W\SHVRIFRQWH[WV LQJUDPPDWLFDOL]DWLRQ ,Q ,OVH













)ULHG 0LUMDP  5HSUHVHQWLQJ FRQWH[WXDO IDFWRUV LQ ODQJXDJH FKDQJH %HWZHHQ IUDPHV
DQG FRQVWUXFWLRQV ,Q$OH[DQGHU %HUJV 	 *DEULHOH 'LHZDOG HGV&RQWH[WV DQG FRQVWUXF












+DZNLQV -RKQ$  3URFHVVLQJ FRPSOH[LW\ DQG ¿OOHUJDS GHSHQGHQFLHV DFURVV JUDPPDUV
/DQJXDJH௘±



















































/HKPDQQ&KULVWLDQ :RUG RUGHU FKDQJH E\ JUDPPDWLFDOL]DWLRQ ,Q0DULQHO*HUULWVHQ	































5RKGHQEXUJ*QWHU  %HWUDFKWXQJHQ ]XP$XI XQG$EVWLHI HLQLJHU SUlSRVLWLRQDOHU.RQ
VWUXNWLRQHQLP(QJOLVFKHQ12:(/(±
























7RWWLH*XQQHO /H[LFDO GLIIXVLRQ LQ V\QWDFWLF FKDQJH IUHTXHQF\ DV D GHWHUPLQDQW LQ WKH








WKHHYROXWLRQDU\PRGHORI ODQJXDJHFKDQJH 7UHQGV LQ/LQJXLVWLFV6WXGLHVDQG0RQRJUDSKV
±%HUOLQ	1HZ<RUN0RXWRQGH*UX\WHU



















ODQJXDJH FKDQJH ,Q:LQIUHG3/HKPDQQ	<DNRY0DONLHO HGV'LUHFWLRQV IRU KLVWRULFDO
OLQJXLVWLFV±$XVWLQ8QLYHUVLW\RI7H[DV3UHVV
:RRG7HVV)URPGHJUHHV WRTXDQWLWLHVDQGEDFN3DSHUSUHVHQWHGDW1HZ'LUHFWLRQV LQ
&RJQLWLYH/LQJXLVWLFV&DUGLII8.$XJXVW
=LHJOHU'HEUD$ZRUGRIFDXWLRQRQFRHUFLRQ-RXUQDORI3UDJPDWLFV௘±
